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PREFACE ,

The ultimaiz purpose of training Naval personnel is to produce - a
combatant Navy which can ensure victory at sea. A Consequence of the
quality of training given them is their superior state of readiness. Its result js
a victorious Navy. . . 4 - SR

This Rate Training Manual and Nonresident Career Course (RTM/NRCC)
form a self-study package that will enable ambitious Aviation Support
Equipment Technician M to lielp themselves fulfill the requirements of their
rating. ! S

Designed for individual study and not formal classroom instruction, the
RTM provides. subject matter that relates directly to the' occupational
qualifications of the Aviation Support 'Equipment Technician M rating. The
NRCC provides the usual way of satisfying the requirements for completing
the RTM. The .et of assignments in the NRCC includes learning- objectives
and supporting items designed to lead students through the RTM.

This Rate Training Manual and Nonresident Career Course were prepared
by the Naval Education and Training Program-Development Center,
Pensacola, Florida, for the Chief of Naval Education and Training..Technical
assistance was provided "by the Aviation Support Equipment Technician
School, Memphis, Tennessee and NAMTD 3032, Jacksonville, Florida.

1976 Edition
Published by

NAVAL EDUCATION AND TRAINING SUPPORT COMMAND

N

. UNITED STATES
' GOVERNMENT PRINTING OFFICE
WASHINGTON, D.C. 1976

Stock Ordering No.
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THE UNITED SYATES NAVY
GUARDIAN OF OUR COUNTRY

The United States Navy is responsible for maintaining control of the sea
and is a ready force on watch at home and overseas, capable of strong
action to preserve the peace or ot instant offensive action to win in war.

It is upon the maintenance of this control that our country's g!onous

‘ future depends; the Uniied-States. Navy exists to make it so.

WE SERVE WITH HONOR'

~~Trad|t|on valor, and victory are the Navy's hentZée from the past. To

these may be added dedication, discipline, and vigilance as the watchwords b

of the present and the future.

At home or on dlstant stations we serve with pride, conhdent in the respect
of our country, our shipmates, and our families.

Our responsubulmes sober us; our adversmea strengthen us. 5

oervlce to God and Country is our specual privilege. W serve with honon‘

THE FUTURE OF THE NAVY

The Navy will always employ’ “new weapons, new technuues._an_d_,_
greater power to protect and defend the United States on the sea, under"
the sea, and in the air. e &

Now and in the future, control of the sea gives the Unlted States her’
greatest advantage for the maintenance of peace and‘forvrctory in war,

" Mobility, surprise, dispersal, and offensive power are the keynotes of

the new Navy. The roots of the Navy lie in a stropg belief in the.
future, in continued dedication to our tasks, and in reﬂectlon on ou
heritage frcm the past.

Never have our opportunities and Gur résponsibilities’ been gre_ater.
¢ . .
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- CHAPTER 1

'AVIATION SUPPORT EQUIPMENT
TECHNICIAN M RATING

Thls Rate Trammg Manual is designed as a
self-study text for use by those personnel of the
Navy and Naval Reserve .who are preparing, to
meet the professional {(technical) quahﬁcatlons
for advancement to Petty Officer Third Class
. and Petty Officer Second Class in the Aviation
Support Equipment Technician M (ASM) rating.
A second purpose of this. manual is the
improvement  of job skills, This purpose is

achieved through use of the manual as a study

“"aid in conjunction with on- the-job training.
~ Minimum professxonal qualifications for
. advancement in “all. ratings are listed in the
" Manual of Navy Enlisted Manpower and
Personnel Classifications
Standards, NAVPERS 18068 (Series). Formerly
designated -as the Manual of Qualifications for
Advancement, NAVPERS 180€8 is

referred to as the “Quals’ Manual.

The occupational standards upon which this
Rate Training Manual is based are those
appearing in Change C of NAVPERS 18068. It
should be kept i mind that any changes in the
qualifications occurring after the (C) revision of
the “‘Quals™ Manual may not be reflected in the

information presented in this training manual.

This chapter provides information on the )

enlisted rating struc‘tu'l‘e, the ASM rating,
requirements and procedures for advancement,

and references that will help you in working for

-advancement and in performing your duties as
" an ASM. Also included is information on how to
make the best use of Rate Training Manuals. It is
therefore strongly recommended that you study
this chapter carefully before beginning intensive
study of the remainder of the manual.

and OOccupational

‘often.

?

‘ ENLISTED RATING
’ i STRUCTURE

The present enlisted rating strugture consists
of general ratings and service ratings.

General ratings ldent‘fy broad-occupational
fields of related duties and furictions. Some
general ratmgs include service ratings; others do
not. Both Regular Navy-" ‘and Naval Reserve
personnel may hold general ratings. .

The general rating provides the primary
means of identifying billet requirements and
personnel qualifications; it is established or
disestablished by the Secretary of the Navy; and

. it is provided a distinctive rating badge. The \

general rate is the pay grude level wnthm the
" generai rating.

_Service- ratmgs ] 1dent|fy subdmsnons or
specnahtles within a gene ral rating which reqmre
related patterns of aptitudes and qualifications,
,and\whlch provide paths of advancement for
career development. Although service ratings can
exist at any petty officer level, they_are most
common at the PO3 and PO2 levels. Both
Regular Navy and Naval Reserve personnel may
hold service ratmgs

The Navy. Enlisted Classification Codmg
System (NEC) has been set up to help the Navy
match the right Jerson with the right job. By
identifying billets that require special skills, and
. by identifying people ‘who lrave or can develop
these special skills, the NEC system provides the
Navy with a means of getting maximum
usefulness {rom its manpower. Any person who

© gains the qualifications associated with one of

the special skills is glven a code number, called -
his NEC.
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-

AVIATION SUPPORT EQUIPMENT
TECHNICIAN (AS) RATING |

The ' AS rating is divided into three service
ratings at pay graues E-4 and E-£. fhe servioe
ratings are ASE (Electrical), ASH (Hydraulics
and Structures), and ASM (Mechanical). The

general rating, AS, applies at pay grades E-6

through E9.

Figure 1-1 - illustrates. all paths of
advancement for an Airman Recruit to- Master
Chief Aviation -Support Equipment Technician,
‘ Chief Warrant Officer (W-4), and to Limited

d
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Figure 1-1.—Paths of advancement.. )

- aviation

-

Duty Officer. Shaded areas indicate career stages
where qualified enlisted personnel may advance
to Warrant Officer (W-1),-and where selected
Warrant Ofﬁcerc -may advance to Iimited Duty.
Officer. Personnel in enlisted rates and warrant
ranks not in shaded areas may advance Only as
indicated by the arrows.

Figure 1-2(A) illlistrates the act1ve duty -
advancement requirements from E-1 %through
E-9. Figure 1-2(B) illustratcs the inactive duty
advancement requirements.

‘The - Aviation Support Equipmest
Technician M (Mechanical) services, tests, and
performs maintenance ‘and repair of gasoline and’
diesel engines in mobile and self-propelled .
support equipment and” associated
automotive systems, including .fuel systems,
transmissions, differentials, and steering systems;,

_maintains gas turbine compressor units and air
_conditioning systems used in servicing aircraft;

maintains and operates gas turbine compressor
unit test stands; and pcrforms  periodic
maintenance inspections of aviation support
equipment.

As an ASM3 or ASM2 your assignment

" possibilities cover a wide range of> duties and--.......
responsibflities. Your specific duties will depend

to a great extent upon the type of organization
to which you are attached. A greater number of
ASMs are assigned to activities which-perform
_intermediate level maintenance. These billets
“exist dbqird - aircraft =carriers and naval air
stations. In each instance, the ASM will most
likely - be “attached to the support equipment
division of the Afrcraft Intermediate
Maintenance Department (AIMD).

The ASM may also be assigned to a unit that
performs organizational maintenance. The unit
may be permanently attached to a particular

naval air_station, or_may_use(a certain naval air .

station as a home port and alterhate between the
station and a ship or between the home pgrt and
another land base or bases.

Instructor duty i$ available to the ASM2 and
in special instances may be available to the
ASM3. Instructor billets are available in the AS
school of NAS Memphis, Millington, Tennessee,
in- the Naval ‘Air Maintenance Training Group
(NAMTG) with headquarters at Memphis, and !
with the Chief of Naval Education and Training
Support in Pensacola, Florida.
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. ; #E3 W E4 B | §E6 | {ET $E8
REQUIREMENTS * 1 2 :
EQ E Elto E21E2t0 EY \ gy |10 E5 to E6 to E7 | toE8 - | to E9
4 mos. 6 mos. |12 mos. {24 mos. 36 mos. - '
, Bezzice' : asE-3 [asE-4. |asE-5. | asEe. _
SERVICE cbmple.' 8 mos, [2 years |3 years |6 years 9 years |36 mos. |86 mos.
tion.of |28¢E-2. |timein ftimein |timein | time in |as E-7.- |as E-8.
- Recruit service. [service. |service. service |8 of 12 |10 of 15
;Y Training. yedrs | years
~= . " |recruit | Class A «. |timgsin | time in
RN : Training for PR3, Navy service | sefvice
N (C.0. DE3, School |must be | must be
- may ad- PT3, for AGC,|enlisted. |enlisted.
BCHOOL vance up [ AME 3, Muc, |.~ ,
» to 10% | . HM 3, MNC.t}
o of gradu PN 3,
S ating FTB 3,
o class.) MT 3,
'PRACTICAL Locally . ,
" FACTORS __ prepared Record of Practical Factors, NAVEDTRA 1414/1, must be
. : check- |- complcted for E-3 and all PO advancements,
offs, : ST
Specified ratings must complete
PERF,I(?I?SN,}.ANCE applicable performance tests be-
. fore taking examinations.
ENLISTED As used by CO .
PERFORMANCE when approving Counts tov:'ax;ld pe‘rf&rxz&]ngelfactor credit in ad-
EVALUATION advancement. ' vanceme kple.
Locally | , & Navywide examinations _ ) )
EX!}MINATIONS" prepared | f;v . required for3ll PO ~Navywide selection board.
eloW. advancements.

RATE TRAINING
MANUAL (INCLUD-

tests

Required for E-3 und all PO advancements
unless walved because of school comple- |

Nonresident career
courses and

- Officer - -

tion, but need not he repeated if identical ' recommended
;RNEGQI?;III{JII':TB:ERNYTS) course has already been completed. See reading. See
. NAVEDTRA 10052 (current edition). NAVEDTRA 10052
(current edition).
AUTHORIZATION | Commanding NAVEDTRA PRODEVCEN RS

* All advanccments require commanding officer’s recommendation,

4 3 -years obligateq service required for E-7, E-8, and E-9.

# Military leadership exam required for E-4 and E-5.
** For E-2 to E-3, NAVEDTRAPRODEVCEN exams or locally prepared tests may be used.
11 Waived for qualificd EOD personnel,

o
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. El'to [E2to | E3 to |E4 to E5 NECRIE
* N
REQUIREMENTS * B2 ] E3 | B4 “ES E6. N BT E8 | B9
. { .36_hos. ‘-'3(5_ mos. [24 mos.
_ ; . : g with “\[.with with ©
~»| TOTAL TIME 4 mos. | 8 mos\ | 6 mos. | 12 mos| 24 mos.| total total\ total
IN GRADE
. o . N - 8'_\’!‘8 1 13,‘Yr.$
. . o \’,.\' | A service servnc\ serv.ic:'_e )
TOTAL TRAINING = - |’ N )
| puTy v GPADE! 14 Aays| 14 days| 14 days ‘\.‘-z\_days 28 days| 42 da._Ys 42 days
1 KN
PERFORMANCE Specified ratings must complete applicable
’ TESTS ' performance tests before taking examination.
N R
DRDILL\ Satlsfactory partlclpatlor. as a member of a drill unit

PARTICIPATIQN in accordance w1th BUPERSINST ri400 42 series.

.

PRACTICAL FACTORS
(INCLUDING MILITARY | Record of Practical Factors, NavEdTra 1414/1 must

REQUIREMENTS) be completed for all advancements

~

RATE TRAINING

MANUAL (INCLUDING Completlon of apphcahle course or courses must be entered
MILITARY REQUIRE- S - in seérvice record. . "y
MENTS) oo
H |
{ 8tandard Exam
. . | required for all PO
- . | advancementsg. Standard Exam.
EXAchNATION Standard Exam Also pass : Selection Board.

Military Leadershlp }:,xam -
for E-4 and E-5 ) /

—-| AUTHORIZATION ~ = | Corimanding '

Officer | NAVEDTRA PRODEVCEN

v

5

*Re commendatlor. by commanding officer required forall advancements.
tActive duty periods may be substituted for training duty.

>

\\ Figure 1-2(B).—Inactive duty advancement requirements.
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»
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" dnstructor billets are normally filled on”a

--=« voluntary basis. Detailed information concerning )
assignment to instructor duty is contained in the
Enlisted Transfer Manual, NAVPERS 15909 -

(Series).

. L 2t ] . .
Navy. By advancement, you increase your value -
to the Navy in two ways: First, you become - -

morg valuable as a technical specialist in your
own rating;.and second, 'you" become more

" valuable as a person who can train othérs, and

.a Since you have been in pay grade E-3 orE4

\for some time, you realize that more leadership is

&;mred of‘the'hxgher rates. Not only are you -

required to have. superior knowledge, but you

. personnel. This ability increases in importancg as

- you advance\through the various rates as a petty
N officer.

In General Order\No 21 the Secretary of

the Navy outlined someé -of the most important -

aspects of naval leadership. By naval leadership
is meant the art of accomphshmg the Navy's
* mission through people. It is the sum of those
qualities of intellect, of human understanding,

are also'\(equired to have the ability to handle -

thus make far-reaching contrlbutlons to_the
entire Navy. .

Tht. advancement system mcludes thOSe
requirements that must bc met before you may’
be considered for advancement and those factors
that actually determine whether or not you will

“te advanced. In this part of this' chapter
" information is presented to help you prepare

and of moral character that enables a person to .
inspiré¢ and to manage a group of people .

successfully. Effective leadership, - therefore, is
_ based- on -personal example, good management
" . practices;\ and moral responsibility. The term

leadership 1r\ludes all three of these-clements=""

. The current Navy, Leadership ‘Program is

designed .to keep\the spirit of General Qrder.No.

21 ever. before you.'If the threefold objective is

- -carried- out effectlvely\m every command,, the

progrant will make you a better leader of men in

your present billet and “in_ your -future

\ assignments. As you advance up\the ladder of

\leaderslup, your worth to the Navy_ w1ll “be

judged increasingly on the basis of the: amount-

T ofN efflclent work ‘you obtain from ?ou\r

subordmates rather than how much of the actual‘
work you do -yourself.

- For l\nformatlon on the practical application
of leaderslnp .2and supervision, study Military
Reqmrementr for . Petty Officer 3 & 2

NAVEDTRA 10Q56 (Serles)

- | ADVRN(\BEMENT

Both you and the N\avy bénerit from your
advancement. You get more pay, and ycur
assngmments are - more - 1nterest1ng and
challenging.. You can enjoy getting a:head in the
Navy on yur own efforts,.. Highly - “trained
personnel fre essentlal to the functlonmg of the

. and become qualified for advancement and to

inform you of .the method used for -selecting
those who will be advanced.

BUPERS Notice 1418 will give you
information on advancement examinations.
Have your Educational Services Officer or your
Training Petty Nfficer explam parts ofnthese

_ notices you do not understand.

>

PREPARING FOR =~ -
' ADVANCEMENT '

What must’ you do to' prepare for
advancement? Yt)u must study the qualifications
for advancement, work on the practital factors,
study the reqwred Rate Training Manuals and

other material that is required. You will need\to '

be familiar thh the followmg

1. Manual of Navy Enhsted Manpower and .

Personnel Classifications and Occupational
Standards, NAVPERS 18068 (Series). '

“~._ 2. Record of Practical Factors,

;;;;

[

NAVEDTRA 1414/t. .

3. Bibliography for Advancement -Study,
NAVEDTRA 10052 (Series).
47 Applicable Rate Training Manuals and
their companion Nonresident Careger Courses.

3. Examlnetlon -for advancement -

procedures.

@ b

Collcctively, these "documentv make up an
integrated training package tied together by the
occupational standards. The followmg
paragraphs udescnbe these materials .and gjve
some 1nformat10n on how each one is related to
the ofhers.
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“Quals” Manual -
s - The Manual of Navy Enlisted Manpower and
- Personnel - Classifications’ and Occupational
Standardgs, NAVPERS 18068 (Series), gives the

minimum requirements for_advancement. This -

« . manual is usually called the “Quals” Manual,
.and. the JQualifications themselves are called
occupatlonal Standards. The “‘Quals” Manual ¢an
be-found in your,Educatidnal Services Office or

.+ may be obta1ned from your Training Petty

Officer.”
Occupationahstandards are expres.ei as task
statements only, unlike the advancement

qualifications which contain practical factors
“and knowledge factors. The .approved concept
for occupational standards is that they define
... what enlisted personnel must do in their rate or

rating and that the knowledges required to °
perform a task are inherent to the proper

performance of the "task. Tl»e practical ;and
knowledge factors presently in sthe [Quals”
Manual
standards. .

Occupational standards are identified.by a

five-digit number of which the first two digits .

identify - the standard topic title and the
rema\nlng three digits identify the specific task .-
statement. . .

' NOTE: As stated previously, the

oc:upational standards upen which this Rate

Training Manual is based are those appearing in -
- NAVPERS 18068-C, which is titled Manual of

Gualifications for Advancement. Therefore, the
aterial is based .on practical and knowledgc
factors which are identified by alphanumenc
codes. For example, G2.03, “Use of publlcatlons
rrelating to  the ‘inspection, servicing,” and
maintenance of aircraft,” is a knowledge factor

- under this system. In the new NAVPERS 18068

- {Series), Manual of Navy Enlisted Manpower and -

_Personnel  Classifications and . Occupational
" Staridards, the above occgpauonal standard will
probably appear as 46091,
and. 1nstruct1yons to perform inspections,

" servicing. and 'maintenance of aircraft.” Any
reference to qualifications or occupational
" standards in this manual perta1ns to the old
system) ' _ .

Wt

.» ibjects which are required of petty officers in

will be replaced w1th occupat1onal a

- class occupational standards.

“Use pubhcatlons :

The standards are of two general types:
military reqturements, and professional (or
technical) requn'ements .

Military requirements apply to all ratings
rather than to any one particular rating. Military
requirements for advancement to third tlass and
se¢ond class -petty officer rates deal with

" military conducts naval orggnization, military

justice, security, watch standing, ands::other

all other ratings. Lo
Professional requirements’ ‘are technical -or
professional in nature and are directly related-to

- the work of each rating. Both the . military

requirements_ and the professional requirements

“are divided into subject matter groups\=then

within éach subject ‘matter group, they are
divided into specific task statements. AANE

The occupational standards for ASM are
listed in this manual following the index. Study
these standards and the military requrrements
carefully The majority of the questions on your s
advancement examination will try to determine :
your understandlng ‘of the requirements
reflected in the occupational standards. If you
are working for.advancenrent to second class,
remember that you may- be examrned on third °
class occupational standards a$ well as on second

It is essehitial that the occupatlo’nal Standards
reflect current requirements of fleet and shore
operations, and that new fleetwitle techmical,
operatjonal, and procedural developments be
included. For these reasons, the.occupatio: i
standards are continually under evaluatlor
Although there is an established “schedule’ for

- revisions io the occupational standards for_each

rating, urgent changes to the occupational,
standards may _be made at any’ time. These
revisions are issued in the form of changes to the’
“Quals” Manual. Therefore, never trust any set

~of occupational standards until you have
checked “the change number against an
up-to-date copy of the-“Quals” Manual. Be sure .
you have the latest revxslon;a L o
Record of Practical Factors, - )
_NAVEDTRA 1414/1 K
Before you can take the Navy-wide

examination for advancement, there-must be an =



. \\‘*n-—;. A s

~

a

Chapter '| ~AVIATION 'SUPPORT EQUIPMENT ‘TECHNICIAN ‘M RATING -~ - ., . -

..... -

- entry in your‘service recor s show that you-
‘have qualified in the practica! factors of both

the’military requirémentscand the professional

.standards. A special form known as the Record »

. of Practical Factors, NAVEDTRA 1414/1 (plus

-

the DATE and INITIALS ¢ojumns.

the abbreviation of the appropriate rating), is,
used to keep a record of your practicgl factor

_qualifications. The ~ form lists all ,practical

factors, both military and professional. As you

demonstrate your ability” to “perform each

practical factoy, appropriate endries are made in

-

_factors are covered -in the examinations for °
advancement. Certain khowledge is required to

- demonstrate these practical factors and :
additional knowledge can be acquired during the  *
demonstration. Background knowledge is
requiréd td perform .a certain jbb. In_other”
words, the.knowledge required for a certain
rating depends upon the jobs-(practical factors) .
that must be-performed by personnel of that .
rating. ‘Therefore, the knowledge required to
proficiently demonstrate these” practical factors.

. will definitely aid you in preparing fos the .

s . examination for advancement: .
Changes are made periodically to th K o o R
‘“‘Quals” Manual, and revised forms -of->| Personnel Qualifi%timl" LT L
NAVEDTRA 1414/1 are provided - when Standards LT e

necessary. Extra space-is allowéd_on:the Record

of Practical Factors for entering additjonal

practical factors as they are published in’-

changes. The Record-of Pracfical Factors alse-
provides space for recording démonstrated.
proficiency in skills which are within the general
scope of the rate but which are not identified as
minimum.qualifications for advancement,, = -

If you are transferred before you qualify in
all practical factors, NAVEDTRA 1414/1 should
be_forwarded with your service record to your
next duty station. You can save yourself a lot of
trouble by making sure that this form is actually.
inserted in your service record before you are

. transferred. If the forih is not in‘your service

record, you will be required to start over again

‘and rex alify in the practical factors whicl; have

. already been checked off. s

~advancement. In addition, tlge proficient,. -

pa

second _copy -of the Record of Practical

grades E-2 through E-8 for his personal
record and guidance. 7 -

The importance of NAVEDTRA l4l4/.l

‘must be strongly - ¢mphasized. It ‘serves as a

record to indicate to .the petty officers and

.. officers supe'rvisil}g your work thdat you have

demonstrated proficiency in the performanee of

the indicated practical factors and is part of the
criteria utilized by your commanding officer *

when _he considers - recommending you for

demonstration of the applicable practical factors’
listed on this form cari aid you in/preparing for -

the examination for advancement. Rememiber . .
that t)he knowledge aspects of/ the practical

! S

4 - / -

Faci)z.‘s should be made available to each man-in -

e L
Personnel Qualification Standards PQS), T

LY

described in QPNAYV Instruction 3500.34, ’are: R
prese% g utilized to provide guidelines in® _.;:

" _preparing for-advancement. and qualification to - -

operate specific equipment and systems. They,
are designed to support the advancement.
requirements ag stated in the “Quals>> Mariual.
The occupational standards and -Record of
Practical Factors arg stated in broad terms..Each
-PQS is much mere specific in its questions that
lead -to qualification.- It provides an analysis of
specific ‘equipment and duties; assignments, or
responsibilities which an individual or group of
individuals (within the samé rating) nmay be
¢dlled upon to carry out. In*other 'words, each «

-PQS _provides an dnalysis of ‘the complete ..~

knowledge and skills required of that rating tied 4
to a specific weappn Systém (aircraft and/or -
indivic/lual 'sys_tems.or components). ’
Each qualification - standard has four njain
“subdivisions in addition to an introduction and a
" glossary of PQS terms. They are as follows:

_100 Series—Theory - o
_ 200 Series--System : ; ‘ -
300 Series—-Watchstations (duties, assign-
_.‘ments or responsibilifies) o
- 400 Serics—Qualification cards,
The irtroduction explains the complete use
of the qualification standard in terms ofwhat it .
will mean to the user as well as how to ves it.
“Thé Theory (100 Series) section specifies the
. theory background required 1s a.prercquisite to -~

~
- ., ~

7. L
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the commencement of study in the specific
equipment or system for which the PQS was
written. These fundamental§ are normally taught
in the formal schools (Preparatory,
Fundamentals, and Class A) phase of an
individual’s training. However, if the individual
has not been to school, the requirements are
outlined and referenced to provide guidelines for
a self-study program: :

The Systems” (200 Series) section breaks

. down the equipment or systems being studied

AN

into functional sections. PQS items are
essentially questions asked in clear, concise
statement (question) form and arranged in a
standard format. The answers to the questions
must be extracted from the various maintenance
manual§ covering the equipment or systems for
which the PQS was written. This section asks the
user to explain the function of the system, to
draw a simplified version of the system from
memory, and to use this drawn schematic or the

'schematic provided in the maintenance manual’

while studying the system or equipment.
Emphasis is given to such areas as maintenance
management procedures, components,
component  parts, principles of operation,
system interrclations, numerical values
considered necessary. to operation and

" maintenance, and safety precautions.

The Watchstation (300 Series)” section
includes questions regarding the procedures the
individual ‘must know to operate and maintain

the equipment or systeri. A study of the itemns

in the 200 series section provides the individual
with' the required information concerning what
the system or equipment does, how it does it,
and other pertinent aspects of operation. In the
300 series section, the .questions advance the
qualification process by requiring answers or
demonstrations of ability to put this knowledge

to use or to cope with maintenance of the

system or equipment. Arcas covered include
normal operation;- abnormal or cmergency
operation; emergency procedures which could
limit damage and/or casualties associated with a
particular operation; operations that occur too
infrequently  to  be considered mandatory
performance items: and maintenance
proccdurcs/inslruclions such as checks, tests,
repair, replacement, ete.

The 400 Series section consists of the
qualification - cards. - These cards are the
accounting documents utilized to record the
individual’s satisfactory completion of items
necessary for becoming qualified in duties
assigned. Where the indiyidual starts in
completing a standard will depend on his
assignment within an activity. The complete

‘PQS should be given to the individual being

qualified so that he can utilize it at every
opportunity to become fully qualified in all
areas.of his rating and the equipment or system
for which the PQS was written. Upon transfer to
a different activity, each individual must
requalify. The answers to the questions asked in
the qualification standards may be given orally
or .in writing to the supervisor, the branch or
division officer, and maintenance officer as
required to certify proper qualification. The
completion of part or all of the PQS provides a

_basis for the supervising petty officer and officer

to certify completion Bf Practical Factors for
Advancement. :

_Bibliography fur Advancement

Study

The Bibliography for Advancement Study,
NAVEDTRA 10052 (Serics), is a very important
publication for anyone preparing for
advancément. This bibliography lists required
and recommended Rate Training Manuals and
other reference material to be used by personnel
working for advancement. NAVEDTRA 10052
is revised and issued once cach year by the Naval

Education and Training Support Command. -

Each revised cdition is identified by a letter
following the NAVEDTRA number. When using
this publication. be sure that you have the most
recent edition.

If extensive changes in qualifications occur

between the annual revisions of NAVEDTRA

10052, a supplementary list of study material
may be issued in the form of a BUPERS Notice.
When you are preparing for advanceinent, check
with your Educational Services Officer or your
Training Petty Officer to see whether changes
have been made in the qualifications. If changes
have been made, sce if a BUPERS Notice has
been issued to supplement NAVEDTRA 10052

’ Ga
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‘The required and recommended references
are listed by rate level in NAVEDTRA 10052. If
you are working for advancement to third class,
study the material that is listed for third class. If
you are working for advancement to second
class, study the material that is listed for second
class, and remember that you will also be
examined on the references _listed at the third
class level. .

NOTE: Personnel preparing for.advancement
will be examined on_ the TOTAL
BIBLIOGRAPHY. Publications listed for a given
paygrade frequently make specific reference to
other publications. These specific referrals are

- part of the TOTAL BIBLIOGRAPHY. Emphasis
must ~be placed on the. military/technical
TOTAL BIBLIOGRAPHY for ¢ach” paygrade;

examinations are based on it.

In using NAVEDTRA 10052, you will
notice that some Rate Training Manuals are
marked with an asterisk (*). Any manual
marked in this way is MANDATORY—that is, it
must be completed at the indicated rate level

before you are eligible to take the Navy-wide

examination for advancement. Each mandatory
manual may be completed by passing the
appropriate Nonresident Career Course that is
based on the mandatory training manual; passing.
locally prepared tests based on the information
given in the training manual; or in some cases,

successfully completing an appropriate Class A

School.

Do not overlook the front section of
NAVEDTRA 10052 which lists the required and
recommended references relating to the military
standards/requirements for advancement. For
example, all personnel must complete the Rate
Training Manual, Military Requirements for
Petty Officer 3 & 2, NAVPERS 10056 (Series),
for the appropriate rate level before they can be
eligible tv advance.

The references in NAVEDTRA 10052 which
are recommended, but not mandatory, should
also be studied carefully. All references listed in-
NAVEDTRA 10052 may be used as source
material for the written examinations at the
appropriate rate levels. -

Rate Training Manuals

There are two general types of Rate Training
Manuals. Rating manuals (such as this one)-are
prepared for most .enlisted rates, giving
information that is directly related to the
professional qualifications. Basic manuals give
information that applies to more than one rate
and rating. Basic Electricity, NAVPERS 10086
(Series), is an example of a basic manual because
many ratings use it for reference.

Rate Training Manuals are revised from time

" to time to keep them up to date technically. The

revision of a Rate Training Manual is identified
by a letter following the NAVEDTRA nuinber. .
You can tell whether any particular copy of a
Rate Training Manual is the latest edition by
checking the NAVEDTRA number and the
letter following this number in the most recent
edition of List of Training Manuals and
Correspondence Courses, NAVEDTRA 10061

. (Series). NAVEDTRA. 10061 is a catalog that
‘lists
‘correspondence courses;

training manuals and
you will find this
catalog useful in planning your study program.

Rate Training Manuals are designed to help
you prepare for advancement. The following
suggestions may help you to make the best use

current

of this manual and other Navy training
- publications when you are preparing for
advancement.

[ved

1. Study the military requirements and the
professional qualifications for your rate before

-you study the training manual, and refer to the

occupational standards frequently as you study.
Remember, you are studying the training
manual in order to meet these occupational
standards.

2. Set up a regular study plan. If possnble :
schedule “your studying for a’time of day when
you will not have too many interruptions or
distractions.

3. Before you begm to study any part of
the training manual intensively, become familiar
with the entire manual. Read the preface and
the table of contents. Check through the index.
Look at the appendixes. Thumb through the
manual without any particular plan, looking at
the illustrations and reading bits here and there
as you see things that interest you. :

14



- AVIATION SUPPORT EQUIPMENT TECHNICIAN M3&?2

4. Look at the training manual in more

detail to see how-it is-organized. Look at the .

table of contents again. Then, chapter by

" chapter, read the introduction;the headings, and ..

the subheadings. This will give you a clear
picture of the scope and content of the manual.
As you look through the manual in this way, ask
yourself some questions:
learn about this? What do I already know about
this? How 1is this information related to
information given in other chapters? How is this
information related to’ the occupational
standards? .

5. When you have a general idea of what is

in the training manual and how it is organized,
~fill in the details by intensive study. In each
study period, try to cover a complete unit—it
may be a chapter, a section of a chapter, or a
subsection. If you know the subject well, or if
the material is easy, you can cover quite a lot at
. one time. Difficult or unfamiliar materlal will
require more study time.
6. In studying any -one unit—chapter,
section, or subsection—write down the questions
that occur to you. Many people find it helpful
to make a written outline of the unit as they
study, or at least to write down the most
important ideas.

7. As you study, relate the information in
the training manual to the knowledge you
already have. When you read about a process, a

skill, or a situation, try to see how .this
information ties in with .your own past
experience.

8. When you have finished studying a unit,
take time out to sec what you have learned.
Look back over your notes and questions.
Maybe some of your questions have been
answered; but perhaps you still have some that
are not answered. Without referring to the
training manual, write down the main ideas that
you have learned from studying this unit. Do

not quote the manual. If you cannot give tlese *

ideas in your own words, the chances are that
you have not really mastered the information.

9. Use Nonresident Career Courses (NRCC)
whenever you can. These courses are based on
Rate Training Manuals or on other appropriate
texts. As mentioned before, completion of a
mandatory Rate Training Manual
- accomplished. by passing a Nonresident Career

can be-

What do I need'to -

Course based on the Rate Training- Manual You
will .probably. _find it helpful to take other
courses in addition to those based on mandatory
training manuals. Taking a Nonresident Career
Course helps you to master the mformatlon

given in the training manual, helps you to see -

how much you have learned, and can serve for
refresher study.

10. Think of your future as you study Rate
Training Manuals. You are working for
advancement to third class or second class right
now, but someday you will be working toward
higher rates. Anything extra that you can learn
now will help you. ° :

Nonresident Career
Course "

The Nonresident Career Course (NRCC),
formerly called Enlisted Correspondence Course,
for this Rate Training Manual (RTM) has heen

included at the back of the manual. Its purpose .
is to assist you in the training necessary to fulfill -

your job and advancement requirements; it will
be of benefit to you when preparing for the
Navy-wide Advancement Examinations; and it
reflects the more important information in the

. manual.

_ Included in the course are learning objectives
which state knowledges you will acquire by
choosing the correct answer to each question or

by restudying until you can choose the correct

answer. The questions are teaching tools-that

point out important things in the Rate Training -

Manual. The Nonresident Career Course is an
important part of the training package presented
within these covers.

The answer sheets to the NRCC, referred to

as IKOR (immediate knowledge of results)

sheets, are a separate package and are not
included with this Rate Training Manual. A
separate errata sheet may be included with this
training package. If present, it wiil inform you

of any changes in the text of the RTM or the.

NRCC. For complete instructions on this NRCC,
read the preliminary pages thoroughly before

- you proceed with the course..

~
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ADVANCEMENT °

In general, to qualify (be con51dered) for
advancement you must:

I

1. Have a certain amdunt of time -in your
~ present pay grade.

2. Demonstrate knowledge of material in
Rate Training Manual by
making a suitable score on your command’s test
on the manual, by successfully completing t}i:
NRCC on the manual; or, in some cascs, by
graduating from an appropriate Navy school.

3. Demonstrate your ability to perform ali
the practical requirements for advancement by
‘completing the Record of ‘Practical Factors,
NAVEDTRA 1414/1.

4. Be recommended by your commanding
officer, after the petty officers and officers
supervising your. work have indicated that they

consider you capable of performing the duties of —--

the next higher rate by recommending you for
advancement to the commanding officer.
5. For petty officer third and second

' candidates only, demonstrate knowledge of
» military

subjects by passing the
MILITARY/LEADERSHIP examination based

.on the. military occupational standards for

advancement (from NAVPERS 18068 (Series)).

In addition to these requirements, to qualify
for advancement you- must demonstrate af
understanding ‘of the technical aspects of your
rate by passing a Navy-wide advancement
examination based on the occupational
standards applicable to ‘your rate (from
NAVPERS 18068 (Series), those occupational
standards listed at or below your rate level).

If you meet all of the above requirements
satisfactorily, you are in a group from which
advancements will be made.

WHO WILL BE
ADVANCED?

Advancement is not automatic. Meetmg all
. of the reqmrements makes you e¢ligible but does
not guarantee your advancement. Some of the
factors that determine which persons,-out of all

~of those qualified, will actually be advanced in

" score, the person with the highest multiple score,

rate are the score made on the advancement

examination, the length of time in service, the *

performance marks earned, and the number of
vacancies being Filled in a given rate. |

If_the number of vacancies in a given rate
exceed the number of qualified personnel, then
all of those qualified will be advanced. More
often, the number of qualified people exceeds
the vacancies. When this happens, the Navy has

devised a procedure for 1vancing those who are )

best qualified. . This procedure is based on
combining the tliree following personnel
evaluation systenis:

1., Merit rating system (Annual evaluation :

and C. O recommendation)
. 2. Personnel’ testing system (Advancement
examination score—with some credit for passmu
previous advancement e3.a.15)
3. Longevity (seni rity). system (Time in
rate and t1me in serv1ce)

Slmply, credit is given for hovy much the
individual has achieved in the areas of
performance, advancement test, and seniority. A
composite, known as the final multiple score, is
generated ‘from these three factors. All of the
candidates who have PASSED the examination
from a given advancement population 4re then
placed on one list. Based on the final multiple

is ranked first, and so on, down to the person
with the lowest multiple score. For candidates
for E-4, E-S5, and E-6, advancement
authorizations are then issued, beginhing at the
top of the list, for the number of p&rsons needed
to fill the ex1st1ng vacancies. '

. Candidates for E-7 whose final mult1ple
scores.aré high enough will be- ‘designated PASS
SELBD ELIG (Pass Selection Board Eligible).
This means that thelr names will be placed
before the Chief Petty Officer Selection Board, a
BUPERS board charged with considering all
so-designated eligible candidates for
advancement to CPQ. Advancement
authorizations for those being advanced to CPO
are issued by tlis board.

Who, then, are the individuals who are
advanced? Basically, they are-the ones who
achieved the most in preparing for advancement.

S

They were not content to just qualify; they

16
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went the extra mile in their training, and
through that training ard their work experience
they developed greater skills, learned more, and
accepted more responsibility.

While it cannot guarantee that any one
. person _will be advanced, the advancement
system does grarantee that all persons within a
particil>r rate will compete equally for the
vacancies that exist and that the best qualified
“ persons wrll be advanced ’
EXAMINATION g
PRO_CEDURES ,

Examinations are given to candidates for
advancement to E-4 through E-6 in February and
August each year. E-7 ‘through E-9 exams aré

passed, the proctor will collect the exammatlon
booklets and the amswer sheets.

SUBJECT-MATTEK SECTION

' IQENTIFICATIO_N SHEET

The Sut’ evt-Matter, Section Identification
Sheet (fig. !-3) 1. 1 téar-ovt sheet included in
your Navy-wv advancertent - examination
booklet. ' It i¢ ¢n be detached from the
examination bockiet upon completion of the

- examination and given to the exam proctor. This
.sheet indicates the subject-matter sections of the
.exami~ation which represent the occupational

grven only once a year. The time ‘and place of

the examinations will be published in the Plan of
the Day and in your stdtion or unit paper. You

the uniform of the day and with your ID card. If
you are to take the exam for ASM3 no other
person taking that exam will sit near you. This
helps ensufe that all taking the exam have an
equal chance. The examiner or a proctor will
read to you the instructions to be followed. Be
‘sure you listen to and follow these instructions
carefully. '

You will have three hours. Each question on
the exam will have four possible answers from
which- to choose the correct one. Read each
question carefully and all of the possible
answers. If you know the correct answer, mark
your answer sheet. If you do not know the
answer, go to the next question: This-will-ensure

that you have time to answer all the questions to

which you " know the answers in the time
allotted. Each time you mark the answer sheet
make yoyr mark in the same number as the
question.

After you have gone through the exam and
~answered all the questions to which you know
the answers, go -through the exam again and
answer the questions that you can limit to two
probably correct answers. Then you can spend
the remaining time considering the questions
about ‘which you have the least knowledge and
checking the questions. and answers you have
already completed. When the allotted time: has

'———must—appear—at—the-desrgnated ‘time-and plaee—m—reeetptr-

requirements for the rate. The occupational
standards . used to support the examination
questions are also iwdicated for . each
subject-matter section. ‘This sheet will be
retained - by the Educaticual Services Officer ~
(ESO) for purposes of command review upon
of -the Profile Analysis Form. Both of"
these forms will be made available to you for
your review at a date subsequent to the date of

examination.

PROFILE ANALYSIS
FORM ‘

The Profile > Analysis Form (fig. l-4) is-

_provided to all candidates two or three ‘months

1is

after competing in the Navy- -wide advancement
examination. Normally, this form will be made
available to you by your ESO with the
Subject-Matter Section Identification Sheet,
previously discussed. The Profile Analysis Form
to be used in conjunction with

‘indicate your strengths and weaknesses for the
partlcular exarnination in which you competed.
The Profile Analysis Form (refer to fig. 1-4)

“indicates tlic candidate’s relative standing in

Section 1 of the examination as being “A..
(Average-middle). Section 1, as indicated on the
Subject-Matter Section Identification Sheet,
dealt with questions relating to the “Naval
Aviation . Maintenance Program You' can,
therefore, conclude that your standing was
average, in comparison with the rest of the

. candidates, for Section 1 of the examination,

12
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SUBJECT- MATTER SECTION' IDENTIFICATION

THESE QUALIFICATIONS ARE MADE FROM THE MANUAL OF NAVY ENLISTED

MANPOWER AND PERSONNEL CLASSIFICATIONS AND OCCUPATIONAL STANDARD
NAVPERS 18068-D INCLUDING CHANGE 6

THE BASIC IBLIOGRAPAY FOR THIS EXAMINATION 1S CONTAINED (K BIBLIOGRAPHY FOR_ADVANCENENT STUDY (NAVEDTRA 10052 - W)

FOR ALL
EXAMINATIONS WITH SERIAL NUMBERS FROM
67000l -TO 679999

1. Thas examiiet ton was divided into SULTECT=MATTER ST TONS Fhe titles g sections
Ate o qeneral an nature amd represent the occupat s uiremetits Do othiyg ‘W chart *
below shws Loth the ctienal Lreakdown ter TR vnation and the qualiticat: ans from he
Manual, o Nauvy bl Manpowsroand Personned Classit boat tons and oceupa " mnal = ruml ards

Cahavbers ldobRei) P Lo support the st e, - -

.

2. The basie .h. ograchy for "‘II\ LR

vii¥d oan b lingraphy for l\\hancement
tothe pull S Tans ..u ST W gveen

TSy rmake specitic references to other
Torereirals rust be considererd as part of

AT EOG WY e
dp 1,7:1'!- may have s
rse readyn

3. Thls SUBYECT-MATTER SECTION JOPNTIFICATLON IMEET 14 18 e used with the PROFILE ANALYSIS
FORM {explained on the back 2! th sheet] fto ddentity a candidate 8 strengths and weaknesses
I terms of subtectoratrer o oAbt Ll exarination

4.0 boae b anae 0 ke PROYT ARALY. L FNIM L e e by separnate correspondenes., g
M ) .. )
i ’ -~ R
EXAMINATION SUBJECT-MATIER SECTION QUALIFICATIONS SUPPORTING THE - QUESTIONS
SECTION TITLE (FROM NAVPERS 18068) - o
— - 4
! SAVAL ATRCRAFT MALNTENANCE | 8L 01, BL .20 J0 02 7342.0%, 02.391b
PROGRAM . - —
kN
PHYS IS WY ool €208 Froo2, Fr 03
3 TOOLS, MEASURLNG AND THST TLns, 1201, 1) 05
JAFAR R IS
“ : VATERIALR AND HARDWARY Al’,ﬂ‘]. Al e, Bl 4, Bl .06, HY 04, C1.06
=~ WDLooe e
- b £
" INTERNAL COMBUSTION ENCINES] C1 04 1 04, 210 05, G006 2.
s
" SASOLINE ENGINES K cloar, crooy, CE o4, €1 N6 1 08, €2 .06,
SR
f ' N .
- ) DIESEL LHGINES Al D¢, €1 04 €1 D6, 01.03_7_(‘.1‘ o6, C2.09
N POWER TRANS . STEERING . ASDL 1 o, €1 07, ¢ 04, €2 0y
SUSPENS TON * .
« e - -
a.. ATRCONDITIONTISG AUD GAS Al 0%e, Bl 0y KL 04, €2 07 5 HLLO0L, HI 62
TURBINYE COMPRFSSORS HY 01, HY 03, H2 N4
5') WELDING AYD CORROSION 0. at aropr ool
TROW.
it SPERATING AND SURVECERG ST K1 o3, Rl .04, R 0O .

™ usnc‘\ BIBLIOCRAPHY FOR THIS EXAMINATION i§ COMTAINED In mubghm FOR_ADVANCEMERY STUDY {NAVEDTRA 10052-W)
THIS SHEET MUST BE USED WITH MANUAL OF NAVY ENLISTED MANPOWER AND

PERSONNEL CLASSIFICATIONS AND OCCUPATIONAL STANDARDS (NAVPERS 18068-!.))

R . .

Figufe 1-3.—Subject-Matter Section |dentification Sheet.
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TMENT

NAVAL EDUCATION AND TRAINING PROGRAM
DEVELOPMENT CENTER :
PENSACOLA, FLORIDA 32809 .

| FROM: COMMANDING ggfjgn s .
vo: (YOUR NAME WILL APPEAR HERE) -

". supJ; EXAMINATION PROFILE INFORMATION

THE INFORMATION
SUBJECT-MATTER SE

PROVIDED BELOW IS A PROFILE OF YOUR RELATIVE STANDIN
TION. THE INFORMATION IS TO BE USED WITH

OF THE NAVY

ACTIVITY CODE
12345 AB

(YOUR EXAM SERIAL NUMBER AND
THE DATE WILL APPEAR'HERE)

~ SERIAL/DATE

3

WITH ALL OTHERS IN YOUR RATE IN EACH

THE SUBJECT-MATTER IDENTIFICATION SHEET FOR THE

E XAMINATION SERIAL INDICATED. STANDINGS ARE BASED ON OVER 90% RETURNS; NO SIGNIFICANT CHANGE WITH ALL RETURNS IN.
YOUR™ | - MINIIUM - » X
EXAMINATION | pigaL Y| MULTIPLE | SECTI .
STaTo | wNAL ) MULTIPLE secTion | 1 L N s . ? . ’ .lo n |2
: smone| Al AlHAIL [P ILAIP A E AL S

« (Superiar) = upper 10

coPY TO COOE
e SERVICE-RECORD-— INTERPRETATION —H (NN}

“YOU MAY CONTACT YOUR ESO FOR DATA USED FOR YOUR MULTIPLE COMPUTATION

- (Encollont) upper 20% ’
. e

L] HA (High Aversge)z upper 40%

A (Averege)z middle
T LA (Lew A'v,'.Twid)x

L (Low)= ‘ower 30R_
P (Poar)? lowae 20%
VP (Vory Poor)z lower

iower 40K 0%

Figure 1-4.—Profile Analysis Form.

questions on the “Naval Aviaticn Maintenance

_Program” were B1.02, J1.02, 32.03; Z2.390b.
The same procedure should he fcllo'ved for the
remaining sect.ons of the rx~ran..'on.

. By the use of thes

{able tu determine thos: ica> vitore additional
study could assist you in futt » :aaminations.

iy

SOURCES OF INFORMATION

One of the most useful things you can learn
about a subject is how to find out more about it.
No single publication can give you all the
information you need to perform the duties of
your rating. You should learn where to look for
accurate, authoritative, up-to-date information
on all subjects related to the military
requirements for advancement and the
professional standards 6f your rating.

Some of the publications described in this
manual are subject to change or revision from
time to time—some at regular intervals, others as
the need arises. When using any publication that
is subject to clange or revision, ' ¢ sure that you
have t.¢ latest edition. Wi n using any

{fvrn .y you will be

publication that is.kept current by means of
changes, be sure you have a copy in which all
official changes have been made. Studying
canceled or obsolete information will not help
you, perform efficiently or. to advance; it is
likely to be a wasté of time, and may even be
seriously misleading.

-

TRAINING FILMS -
Training films available to naval personnel

are a  valuable source of supplementary

information on many technical subjects.

Training films are listed in the United States
Navy Film Catalog, NAVAIR 10-1-777
(formerly NAVWEPS 10-1-777), published in
1969. Copies of this catalog may be ordered in
‘accordance with the Navy Stock List of Forms
and Publications, NAVSUP 2002. Monthly
supplements to the Film Catalog are distributed
to catalog holders. Check with your Training -
Petty Officer for the location.of the nearest.
Film Catalog. . .
When selecting a film, note its date of issue
listed in the Film Catalog. As you know,,
procedures sometimes change rapidly; tlm_sk‘.

5.

K
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some films become obsolete rapidly. If a film is

obsolete only in part, it may still be of some use.

t
t
\

. EDUCATION AL. SERVICES
- OFFICER ,
One of the officers at your ship or station

has been designated as the Educational Services
Officer (ESO). The office of the ESO will be
your point “of contact for many of your
educational and training needs. When you need a
Rate Training Manual, a Basic Manual, or wish
to order a Nonresident Career Coarse, this office

’ w1ll accommodate you.

The ESO office is provided each year with

——the--QUAL/BIBsheets for each rating. These
-sheets indicate the latest occupational standards
and bibliography for your rating and are for
. your persona} use m prepanng for adwent
NOTE: You should check with your ESO to

make certhm that there have been no changes to

the occupatlonal standards as indicated by the
latest change to, NAVPERS 18068, or to the.

3

bibliography ‘as indicated in the latest revision to
. NAVEDTRA 10052.

The ESO office also provides numerous
other - services of which you should avail
yourself. It is to the advantage of each person in
the Navy to utilize to the fullest extent the
services providgd by the ESO. -

TRAINING PETTY OFFICER

A petty officer in your unit (squadron,
station, division, department, or ship) has been
designated the Training Petty Officer. He usually
organizes and supervises: the training for
advancement in rating for the unit, while the

. petty officer under whom you work organizes

.and supervises the-en-the-job-traiming. A part of
' ‘the Training Petty Officer’s duties is to arrange
for instructors and meeting places and set the
time for lectures. He may have manuals you
__need. to study-for-the-advancement examination;
~\_ if he does not have the material available, he w1ll
knaw where you can get it. He should be a big
help to you:in your program to become
qualified .for the next higher rate and well
prepared for the advancement examination.




CHAPTER 2

' TOOLS AND LIFTING DEVICES -

The ASM3 and ASM?2 must have a thorough

knowledge of tools of his trade to enable him to
increase his performance and the quality of his
products. Using this knowledge and applying it

2]

CUSTODY

When it _becomes necessary or desirable .or
an ASM to have a toolbox assigned to him ona

in the right direction—will-aidin increas ing his—custody basis, the division chief will notify the

» efficiency and support equipment’s operational -
. availability. One of the most important abilities

that a mechanic can have is the ability to use the
tools which are required to complete any given
task in a skilled and technical manner. .

- A mechanic is'’known by the tools he keeps.
The use of tools may vary; but safety, good care,
and the proper stowage of tools never vary. In
this section, the various tools that the ASM uses
in the course of his duties are briefly described.
Tools .and Their Uses, NavPers 10085 (Series),

also contains a description of most of the tools .

used by the ASM, together with detailed

instructions for using them. The’ material given-

in this section is intended-to supplement, rather

than repeat. the information given in Tools and

- Their Uses.

PROCUREMENT OF TOOLS

* Genenally, each activity will have~gentrally
located toolroom which procures tools for the
activity as a whole. This allows for better usage
and accountability of the equipment. An
“activity’s allotted amount of handtools is in
‘accordance with an allowance which is

Al ce Lists. This series of allowance lists
includes lkot' the accountable and consumable
general support equipment which is. required for
the maintenance and operation of all types of

aircraft at the Intermedjate and Organizational -

- levels of maintenance.~.
~

.csml\i:hed by .the NAVAIR 0035 QGl6.
low

toolroom personnel to issue an ASM toolbox to
the designated person. Normally, the €entral
toolroom will have a locally prepared toolbox
inventorv form. This form will be applicable to
the particular equipment and maintenance level
to' be supported. They will issue the toolbok in

~ accordance with this-inventory form, making

" job is a MUST fo eliminate the possibility of "

two_copies—one (master copy) to be held by the
central toolroomi, and one to be placed in the

toolbox. The .ASM should use this copy to -

inventory his toolbox af*~r completion of his
assigned work to insure that-all of his tools have
been placed back in his toolbox. s

NOTE: Reinventory of tools taken to the

damage to the-cquipment due to foreign objects
left adrift within or around the equipment.
I''VENTORY ) .

The ASM who has custody of a toolbox
must prevent the loss of tools through neglect or
misuse. Although handtools are normally classed
as consumable items, they are very expensive
and must be paid for when lost or carelessly
damaged. One mecthod of preventing loss of
tools is a thorough inventory after eachjob
assignment. Usually, the activity will have a lo 1
instruction concerning the inventory intervpl
and method of reporting of lost or damaged

. tools. : -

damage equipment hardware -and parts. They

i~ ,
NOTE: Broken or damaged tools can
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can also cause personal injury to the worker or
others.

At the periodic inventory, which is normally
performed by central toplroom personnel, all
broken or missing tools should be. repl?iced
Nonproductive time between job assignments
provides ample time for further ingpection and
upkeep of toolboxes. P

In “addition to the tools uormally issued with.

the toolbox, there are many special tools an
ASM3 and ASM2 will come in contact with and
use. Later in- this chapter we will discuss just a
few of these tools. Special tools are normally
kept in the central toolroom or in the repair
shop and signed out on an as-needed basis. These
checked out tools are returned to the toolroom

‘as soon as the ASM has completed his work

assignment. ‘(Tools ‘should be returned on the
same day as checked out.)

Each activity has an allowance of special

tools, which they may have on custody. Often
thé allowance for an item is only one, which
means,positive control must be exe_rcnsed

P
-

HANDTOOLS

Most of the handtools normally issued to the

;ASM are covered in this section. They are
- classified as cutting tools, turning tools, striking

tools,. holding"
handtools. '

tools, and miscellancous

‘TOOLBOX

~ picces of “junk,”
A padlock is issued with cach toolbox. The

The toolbox shown in figure 2-1 is the type
normally used by the ASM to stow his tools.
The current set of tools is likely to include only
those nceded often in doing his assigned work.
The tools should. be organized in the box by
type .and size, and those nceded often placed
where they can be réached most easily. Tools
should be kept straight, and extras such as parts,
etc., kept out of the box.

toolbox should be kept locked and stored in the
designated area.

Vi

CUTTING TOOLS
Diagonal Pliers 3

Diagonal cutting pliers are an important
tool for the” ASM. They are used for cutting
small wire and cotter pins, etc. Since they are
small they should not be used to cut large wire
or heavy material because the pliers will be
damaged by such use and then not be effective
to cut what they were designed to cut. They can
also be-used to remove-small cotter pins where a
new pin is to be used when the work is finished.
This is done by gripping the pin near the'hinge
of the pliers and lifting up on the handles,
releasing ‘the pin, getting a new grip, and
repeating until the pin is removed: '

The inner jaw surface is a diagonal straight
cutting edge offset approximately 15 degrees

" which permits cutting objects flush with the

|

2

surface The diagonal cuttmg pliers are not
de51gned to hold objects since to use enough
force to hold an object the pliers will cut or
deform the object. The sizes of the diagonal
pliers are indicated by the overall length of the
pllers . .

“Files _

The ASM’s toolbox should include an
assortment of files. They are used for cutting,
smoothing, or removing small amounts of metal,

Figure 2-1 .—Sténdag& Navy toolbox.

2
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. and_are made of hardened high-carbon-content
* steel. Adequate coverage on the selection, care,
and use ‘of files is contained in Tools and Their
Uses, NAVPERS 10085 /Series) and is therefore

not répeated here.-

" Hacksaws® ‘

A hacksaw is used primarily r séWipg
metal. There are two different kin  f hacksaw

frames;.one has a pistol-grip handie; the other -
hacksaws  are

has a straight handle. Most
adjustable to take blades of various lengths.
Tools and Their Uses, NAVPERS 10085 (Series)
describes and illustrates. the principles involved
_in selecting the niost suitable blade for different
types of work and'gives coverage on the usc and
care of hacksaws.

TURNING ‘TOOLS

Socket’ Wrench

" The socket wrench is one of the most

versatile wrenches in the toolbox. Basically, it
consists of a handle and a socket-type wrench
- which can be attached to that handle. A
" complete socket wrench set consists of several
types of handles along with bar extensions,
universals, adapters, and a variety of sockets.
(See fig. 2-2.) : ¥ :

. SOCKETS.—-A socket has an opening cut in
one end to fit a drive on a detachable handle.
The handle dri* ‘s usually square. In the other

end of the so..et is a 6-point or. 12-point.

opening very much like the opening in the box
“end wrench. The 12-point socket needs to be
swung only half as 4ar as the 6-point socket
before it may be lifted and fitted on the nut for
a new grip. It can therefore be used-in closer
quarters where there isless room to move the
handle. Most sockets have 12 points. However,
the 6-point socket has its use with nuts made of
stainless steel, which are made of harder metal
_than that of the wrench. Extensive use of a
12-point socket on such nuts or bolts would.
cause excessive wear on the 12-points so that the
socket might -fail to hold. By contrast, because
of the greater holding surface, a 6-point socket

-

holds the stainless steel nut beiter, offering less
chance for wear of the wrench.
Sockets are classified for size according to
two factors.” One is. the -drive size or square
cpening which. fits on the square drive of the
handle. The other isithe size of the opening in
the opposite end, which fits the nut or bolt. The
standard mechanic. toolbox is usually outfitted
4with sockets that have 1/4- and 3/8-ir:.ch-square
drivers. The openings that fit onto the bolt or-
nut e graduated in 1/16-inch sizes. Sockets are
also made in deep lengths to fit over spark. plugs

and long bolt ends. ™ .

Ther: are four types »of‘handles used with
these, sockets. (See fig.- 2-2.) 'Each type has
special advantages, and the good mechanic

chooses the one best suited to the iBb at hand.

The square driving lug on the socket wrench
handles has a spring-loaded ball-that fits into a
recess in the socket receptacle and holds the -
assembly together. This 'nated ball-recess feature
prevents the part. of the wrench from falling
dpart during normal usage, but aslight pull -
disassembles any wrench connection. o

RATCHET HANDLE.—Thé rat_chct‘._handle

" hus a reversing lever ‘which operates a pawl (or

be used for loosening.

dog), inside the head of the tool. Pulling the
handle in one dircction causes the pawl to
engage in the ratchet tecth and to turn the
socket. Moving in the opposite direction causes
the pawl to slide over the teeth, permitting the
handle to back up without moving the socket.
This allows rapid turning of the nut or bolt after
each partial turh of the ‘handle. With the
reversing lever in one position; the handle can be
used for tightening. In the other position, it can

HINGED HANDLE.-The hinged handle is
also very convenient. To loosen a tight nut,
swing the handle at right angles to the socket.
This gives the greatest possible leverage. After
loosening the nut to the point where it turns
easily, move the handle into the vertical position
and then turn the handle with the fingers.

SLIDING T-BAR HANDLE.—While using
the sliding bar on T-handle, the hcad can. be,

-

‘s,
- - 3
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SPEED HANDLE ~

=3

e e A Mses e

o-ua—-ao

SLIDING T-BAR
¥ LHANDLE ’

EXTENSION

b

E€POINT " 12POINT " /

- SOCKET . SOCKET - .MALE FEMALE

: ADAPTER ADAPTER ¢
DEEP “ - '
SOCKET _ L DR
s . : UNIVERSAL . UNIVERSAL :

SOCKET JOINT 3 -
' . . S T .213.26.1

’ . Figure 2-2,—Typical socket wrench set. , SRR

"\ - . : ‘\\

‘positioned at either the end or the center of the
_sliding bar. Select the position wlnch is neulcd
for thmob at lmnd

SPEED HANDLE.—_Thc speed handle is
‘worked like the woodworker’s brace. After the
nuts are first loosened . with the sliding bar
handle” or the ratchet handle, the speed handle
will help remove, the nuts in a hurry. In many -
instanees the speed handle is not strong enough
to be used for breaking loose or tightening. The
speed socket wrench should be usud carcfully, 1o
avoid rdam.lbmg the nut threads.

ACCESSORIES.—TO complete the socket
wrench set, there are several accessory itens.
Extension bars of different lengths are made to
extend the handles to any lcngth needed. A
.universal joint allows thc nut be turned with thes
wrench handle at an angle A universal‘'socket is
also available, and universal socket joints, bar
extensions, and universal sockets in combination

Q

ERIC

Aruitoxt provided by Eic:

with appropriate handles makes it possiblé"to
form a variety of tools that will reach othcrwnsc
inaccessible nuts and bolts

a »

Another acccssor'}’i itcm which- comes in
“Wandy is-an adapter which allows the ASM to
use”a handle having one size drive with a socket
having a different size drive. For example, a 3/8-
by 1/4-inch adapter would make it possible to
turn all I/4-in¢h square drive sockets with any
3/8-inch square drive handle. :

« There are special sockets which are used to
adapt various types of screwdriver bits to a
speed  handle (fig. 2-3).°, This socket type
screwdriver is used to remove recessed head
screws from access panels on equipment.

-Combination Wrenches

-

The ASM's 'toqlbox should contain a
complete set of combination wrenches: The

’

T 24
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216.2

» Figure 2-3.—Screwdi'iverladépter.
A . ) >

-

combination wréhch (fig. '-2-4) has an opcn-end

" wrench on one erd and a box-end (of the ‘me

between obstructions where spact for the swing
angle is limited = A very short swing of the handle

e

size) on the other end’ For speed and light stress

operations, use the open-end then switch to the-

bpx-end " for safety “under stress. For ease of
* explanation, each end of the wrench wnll be
discussed separately

-~
.2

The box-end fits completely around the nut
construction is that the wrench will operate

will turn the nut far enough to allow the wrench
to be lifted and. the next set of points to be

“fitted to the corners of the nut. It is possible to

use this wrench in places where the swing angle
is llmltcd to as little as 30 degrees.

The box-end aortxon of "the wrench is
~ designed with an offset in the handlé. Noiice in
“figure 24 how the' 15 degrees oftset will allow
cledrance over nearby parts. One of the best
features of the boxwend is that there is little-or
no chancé of a wrench slipping off the-nut or
bolt. However, there is the disadvantage of slow
~work with the box-end of the combination
-~ wrench: Each time the wrench is backed off, the
wrenchhas to be llfted up and rcﬁtted to the

1]

& t

‘head of_the work. Therefore to save time, use

the nonslip box<nd -of- the wrench to break
loose tight bolts or to snug up work after the
bolt has been seated with a faster type wrenclt
whlch might slip under stress.

The jaws of the open-end: portion ol the
combination wrench are machined at 15 degrees

from parallel in respect to the centerline of the

handle. This permits the use of the wrench in
places wheré there is room to make only-a part
of a complete turn of a nut or bolt. If the

“wrench is turned over after the first swing, it will

fit on the same flats and turn the nut farther.
After* two swings on the wrench; the nut is
turned far enough so that a new set of flats are
in posmon forthe wrench ﬁ

>

The opzn end of the combination wrench

‘may be used on tubing nuts and in cramped

pldces too small for a socket or box end to be
stipp:d over the nut or bolthead. When using

"any open-end type wrench, always insure that

the wrench fits the nut or bolthead, and pull on
the wrench—never push. Pushing a wrench is
dangcrous The threads could break loose
unexpectedly and catise damage to adjacent
equnpmcnt or mjury to the person using the

wrench.

_or bolthead. The box-end is usually constructed, .
~ with 12 points. The advantage of the 12-point

Adjustable Wrenches

Adjustable wrenches are not intended to
replace open-end wrenches, but they are useful
in workmgdm restricted areas. In addition, they
can be adjusted to fit odd size nuts. However,
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o " - 213.26.3
. Figure 2-5.—Adjustable wrenches.

’

adjustable = wrenches are not  intepded for
standard use but rather for cmergency use. They
were not built for use on extremely hard-to-tum
items. As shown in figure 2-5, adjustable

,'.-

nut This could* result in a broken ‘bolt and a
bloody. hand. Second, be sure ,the jaws &f the
correct size wrench are adjusted to fit snugly on
the nut. Third, position the wrgnch around the:
nut until the nut is allt 2 way into the throat ot\

“this manner, the result \

tl..kjaws If not use
is apt to be as bloody a$ before F6urth pull the
handle toward the’ side having the adjustable ,

- jaw. This will prevent the adjustable jaw from

* springing open and slipping off the nut. If tife_
locatlon_, of the work w1anot allow all four. steps
to be followed whzn using an adjustable #rench,

) then select anotheFt'ype of wrench for the job.

AdJus’able wrenches should be cleaned in"a.
solvent, and "a’ ‘light- oil applied to
thumbscrew and the sides of .the adjustable jaw.
They should also be inspected often for cracks

which might result in failtre of the wrench.

R : it
.o . . .
RS . ¢

Screwdrivers .- - ., <

-

Two basic screwdnver blade - types are
used—the common ° blade <for use on
conventional slotted screws and a crosspomt
blade for use on the -recessed head “Phillips or.

Reed aiid Prince type screws. Both types of ‘
. screwdrivers are illustrated in figure 2-6. The _

common and crosspoint blade: types are used in
the design of various spemal scrcwdrlvers, some’

the ‘

\

- of Wwhich are also shown in figure 2-6. - o

wrenchies have a fixed jaw (A) and an adjustable

. jaw (B) whiich is adjusted by a thumbscrew (C)
- By -turning the thumbscrew, the jaw opening
may be adjusted to fit various'sizes of nuts. The
size of the wrenches ranges:from 4 to 18 inches

“in length, The maximum jaw openings; vary in
" direct proportion to the length of the handle. .

Adjustable wrenches are often called
“knuckle busters™ because mechanics frequently
suffer the -consequences of improper usage of
~these tools .

“There are four 51mple steps to follow in
using these wrenches. First, choose one. of .the
correct size, that is, do not pick a large 12-inch
wrench and adjust the jaw for use on a3/8-mch

E-

_—
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COMMON- SCREWDRIVERS ~The
combined . length of the
identifies the size of common screwdrivers. They

_vary -from 2 1/2-te 12 inches. The diametef of

the shank and the width and thickness of ,th.é
blade tip which fits the screw slot-care in-

proportion to the length of the shank. The blade- N

is hardened to prevent -it from be1ng damaged
when ‘it is used on screws. It éan easily be
chipped or - blunted when used. for other
-purposes. - The blade of a .poor ‘guality
screwdriver will sometimes be00me damaged
even' when bemg used properly

A damaged common screwdnver may ‘be
repaired by dressing the blade if done correctly ..
ThlS can be done by. the followmg instructions:

1. Dress the sides w1th an emery wheel S0
that the blade 1§ symmetrical:i in-shape.

T

shank - and™ blade -

P

4
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2. Squareoff the end with the wheel; check

for squareness by resting the tip on the handle
of a trysquare, and “move the shank of the °
screwdriver - close to the blade of the trysquare.
d shank are

»If the blade of the -trysquare
——w parallel, the tjp is square. -

- therefore,

CROSSPOINT SCREWDRIVERS .—There
are two types of crosspoint screwdrivers in
common use—the Reed and Prince, and "the

Phillips. The Reed and Prince screwdrivers and _

Phillips screwdrivers aré not interchangeable;
always _use Reed and Prince

a

o
~ COMPRESSION OF SPRING

HOLDS SCREW FIRMLY
AGAINST TIP OF DRIVER

)
<

. DRIVER
T PHILLIPS e
' a HEAD i
. - DRIVER ;
]
. . o /2271
Figure 276.—Typ|cal -screwdrivers. - . :
-t (J— ! B 'l, - ' . .
S - . . o 2 . i L ‘ LSy
. B ' -, . - [EY .. » i':. .' ) ” ' ’ . - ;\\‘!:’
o fan Ao oo 2T — |
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t

screwdriver with Reé¢d and Prince screws and a
Phillips screwdriver. with Phillips screws. The use
of the wrong screwdrivér - will result in
mutilation of the screwhead. ’

OFFSET SCREWDRIVER
-6) may be used where there is
not sufficient vertical space for a standard
screwdriver. Offset screwdrivers are constructed

. with one blade forged in'line and anothér blade
~forged at right angles to the shank handle. Both

blades are bent 90 degrees to the shank handle.
By alternating ends, most screws can be seated

“or loosened even when the swinging space is very
" restricted. Offset screwdrivess are made for both

standard and recessed head screws.

CAUTION: When. using any
screwdriver, do not hold the work in the hand.,
If the point slips, it can cause‘a bad cut. The
"ASM- will always be safe when following this

* rule: Never-get any part of the body in front of

the screwdriver point. This:is a good saf‘ety ruje
for any sharp-pointed taol. When removmg a
screw from an assembly fhat is not stationary,.
hold the work on a solrd\surfacc in a vise, or
with some other holding tool.

. TORQUE TOOLS _

" Torque is the result of a force that produecs
rotation: force tln’lLS distance equals the torque
T). The force is the
amount of pressure exerted on the handle of the
tarque wrench and is measured in werght units
such as grams or ounces. The lever length is
measured in units such as meters and inches.

. Torque is *xpressed in weight-length units such

as gram-centimeters, ounce-inches, pound-feet,

‘etc. Torque units may be changed to other

type of -

torque units without changing their_value. For-

example, ounce-inches can be converted to

" “pound-inches by dividing by 16, the number of

~An—offset— -Gram-centimeters

Table 2-1.—Torque value conversion

Divide By  To Obtain.

inohe

Gram-centimeter

2341~

72 Ounce-inches

Ounce-inches 16 Pound-inches
.Pound-inches 12 Pound-feet
Multiply By To Obtain
' Gram-inches  ¥.2.54 Gram-centimeters .

72"
16
12

“ram-centimeters
Ounce-inches
Pound-inches .

Ounce-inches
Pound-inches
Pound-feet

(1 inch = 2,54 Centimeters)
(1 ounce = 28.35 Grams) -

nut, bolt, screw, or other fastener. In such cases
a’ torque wrench - must be useds The torque
wrench is a ptetision tool consisting of a
torque-indicating handle and

amount of turning or twisting force applled ta%
nut, bolt, or screw. -

The three most commonly used . torque
wrenches are the Deflecting Beam, Dial
Indicating, and Microméter Setting types (fig.

~ 2-7). When using the Deflecting Beam and the-

ounces in a pound. Table 2-1 is a torque |

.conversion table. -

) . . ‘ \ .
’ }

/

Torque Wrenches

QThere are times when, for engineering

' reasops, a’ definite pressure must be applied to a

.

23

28

Dial Indicating torque .wrenches, the torque is
rcad visually on a dial or scale mounted on the
handle of the wrench.

To use-the Micrometer Setting type, unlock

_the grip and adjust the handle to.the desired

setting on the. micrometer scale, then relock.the
grip. Install the required socket or adapter to the
squasc drive of the handle. Place the wrench
assembly on the nut or bolt and pull in a
clockwise direction with a smooth steady
‘notion. {A fast or jerky motion will result in an
nnprope‘ly ‘torqued unit.) :When the torque
applied reaches the torque yalue indicated on
the handle_gttlng, the handle will automatically
release or “break” and move freely for a short
distance. The release and free travel is éasily felt,
so there is no doubt about when the torqumg
proeess is completc .

appropriate .
adapter or attachments. It is used to measur¢ the

L™

%



MICROMETER. _

SETTING “ ~
Y
L i
. 3 = E+L
" T
| ) _ :
TYPICAL EXTENSION ATTACHED (CENTER L.INES CONNECTING)
DEFLECTING - - 3
BEAM . - E+L - o ;
e £ e _ L
T- ' .
) )
. ) " ) S ’
TYPICAL EXTENSION ATTACHED (CENTER LINES BISECTING)
. . " ' ) o 195.8.1
. : - . Figure 2.7.~Torque wrenches. - ) :
’ : ) .
@ s

To , assure getting™ the correct amount of
torque on the fasteners, all torque handles must
be tested at least once a month, or more often if
usage indicates it is necessary,

The following ) prccautions should be
observed when using torque wrenches:

1. Do not use the torque wrench as a
hammer. . - . A

-When using the Micrometer Setting type,

do not move the setting handle below the lowest

torque settmg However, it should be placed at-

Jts lowest settmg prior to returning to storage.

[y

24

3. Do not use the torque wrench to apply

greater amounts of torque than its rated

capacity.

4. Do not use the torque wrench to. break
loose bolts which have been previously
tightened. '

5. Never store a torque wrench in g-toolvox
or in»an area where it may be damaged. .

TORQUE VALUES. —Torqumg can  be
described -as the tw1stmg stress that is applied to
the “fasteriers to” secure components together.
These fasteners can be nuts, bolts, studs, clamps,

- "

EY



PR

. [

Chapter 2——TOOLS AND LIFTING DEV[CES

o Tablo 2-2, —Torque value in mch-pounds for s'andard nuts, bolts and screws » oo

~

" appropriate

R . Standard nuts, bolts, and screws
Wrench oge | Bl stud or | Tewlor ype e hear e te
1/4 4-48 4-5.5 2.5-3.5
5/16 6-40 7.5-11 4.5-6.5
11/32 - 8-36 12-15 © 7-9
3/8 110-32 20-25 -~ 12-15 .
/16 1/4-28 50-70 30-40 .
A R 7 5/16-24 100- 140 16085 .
.  9/16 3/8:24 - 160-190 95-110
o 5/8 7/16-20 450-500 270-300
PR B 72 1/2-20 480-690 290-410 -,
) /8 . 9/16-18 800-1,000 |  480-600
15/16° " 5/8-18 ©'1,100-1,300 660-780
11/16 '3/4-16 2,300-2, 500 " 1,300-1, 500
11/4 7/8-14 2,500-3, 000 1, 500-1,800
_ 17/16 1-14 3,700-5, 500 2,200-3,300°
’ LE

NOTE: AN specmcatlon numbers may be supérseded b)"MS specihcation

numbers,

k4

etc. Torquel; values for these fasteners are
expressed in inch- pounds"or foot-pounds. Unless
otherwise st ted ‘all torque values should be
obtained with the manufacturer’s recommended
thread lubricant apphed to the threads.

alues are usually listed in the

section of the applicable.
‘Instructions Manual. HoweveT, in_case there is
no torque specified, the torque values in table

Td_r(iue

. 22 can be used as a guide in tightening nuts, '

“bolts,” and s¢rews. Using the .proper torgue-
allows the structure to develop its design
strength and greatly reduces the possibility of
failure due\ to fatigue. One” word of
caution—never, rely on memory for torque
information, éut look up the correct torque

value each trme it is needed A nut or bolt thatis

. \ : 3

\ !

n
. -\ §
|

N N
not torqued to the proper value may cause
damage to the componefit or, equrpment

The proper procedure is to tighten at a
umformly increasing rate until the -desired
torque is obtained. In some cases, where gaskets
_or other parts cause a slow permanent set, the
torque must be held at the desired value until

. the material is seated. When applying torque to a
series of bolts on a flange or in an area, select a
‘median value. If some bolts in a series are
torqued to a minimum value and others to a
“maximum, force is concentrated on the tighter
bolts and is not distributed evenly. Such unequal
distribution of force may cause shéarmg or
snapping of the bolts.

Torque wrench size’ must be corsrdered
when torquing. The torque wrenches are listed

A



‘recommended range.
. which have too great a tolerance results " in

S§=

®
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acc6rd1ng to size and should be used within this -

Use of larger wrenches

maccuracnes When an offset extension wrench is
used with a torque wrench, the effective length

of the torque wrench is changed. The torque .

wrench is so calibrated that when the extension
is used, the indicated torque (the torque which
appears on the dial or. gage of the torque

.wrench) may be different from the actual torque -

«hat is applied to_the nut or bolt. Therefore, the -

wrench must be preset to compensate for the’

increase when an offset extension wrench is

-used

Occasionally, it is necessary to use a special

‘extension or adapter wrench. together with a-
‘standard-torque wrench. In order to arrive at the

resultant required torque ]lmltS the following
formula should: be used.
- S = TxL
(E+1L)

Where B
S = Reading of setting on torque wrench.

o
T= Recommended torque on part.
L =Length of torque wrench (distance
between center of. drive and center of
_ hand grip). ) !

E = Length of extension of adapter (distance,

between center of drive and center of
broached opening measured in the same

place as L).
EXAMPLE:- Recommended torque is 100
inch-pounds. Using a 12-inch torque wrench and
a 6-inch adapter, determine reading on torque
wrench '
lOO X l2 .
6 +12) ~

I%go = 66.6 1nch-pounds

N

When the extension is pomted back toward

-

. mandatory. When -applying-the formula, force -
_must be applied to the handle of the torque -
the

Figure 2-8.—Torque st:rewdrivars.

extension is pomted at a right angle to the
torque wrench, then the actual value does not
~ change.,

It is not advisable to use a handle extenslon
on a deflecting beam type torque wrench at any

time. A handle gxtension alone has no effecton
the reading of other types. The use of a drive

and extension on any other type of torque
wrench makes the use of the formula

“wrench at ‘the point from which
measurements were taken. If this is not done,
the torque obtained will be in error’ 1

- ! . R .

Torque Screwdrivers S

A yariety of torque tools is avanlablt. such as
the small torque screwdrivers used on? watches
and ‘instruments. Two types of | torqu
screwdrivers are illustrated in figure 2-8. On ore
the pointer indicates the applied torq&e ona_

" circular dial. The other is limited to zg preset

value in the handle causing it to turn‘\ freely
when the torque value is reached. \\
" ~Torque . Controlled Power Tools . . VI\‘ /
. .
R

the handle of the torque wrench, subtract the

- - e

< o

.26

- 31

There are two types of torque controlled

power tools. The torque controlled nutrunner...----
effective length of ~the “extension” from_ _the __ __and-screwdrivi
_effectlve length _of -the torque Wwrench. lf the

o tighten screws and
small nuts to torque values between 10 and 100

———

<2

7
/ _

v/

v,'

s

7
o
4
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-action

~ "Micrometers-are--used--to measure distances to
_the nearest_one—thousandthi™of “an " inch. The

" writing and reading decimals.

_‘..
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.

inch-pounds, The other torque power tool is a

torque controlled impact wrench. [t is used for -
'tlghtenmg bolts and nuts to torque values

between 20 and 100 foot-pounds. Both thesc
tools operate on compressed air at 90 *10 psi
pressure. A flexible hose is used to connect the
tool to the air supply. - : -

A torgqi

clutch in the torque limiter is released by the
of balls over-rldmg detents when
sufficient resistance is encountered. When thé
tool is removed from the work, the cluteh resets
and is ready, to tighten the next fast‘ener Jhe
torque-at which the clutch releases . set by an
adjustment that changes the pressure of the

_spring that holds the balls in the detents.and is
"~ dependent on the rundown resistance of ‘the—

fastener and. the materials in the joint.

The torque controlled impdct
consists of an air motor and a hammer
mechanism, Torque is controlled by adjustable

- torsion ‘bars. Thé three torsion bars provide low

range—20 to 45 foot-pounds; medium range—40
to 65 foot-pounds; and high range—60 to 90

foot-pounds.” The output torque of t.': tool is
~ - regulated by the amount of torque preset in the
- torsion bar.
- fastener, the torsion bar functions as a.rigid
‘driving member, until the fastener is tightcned to
A torque value equivalent to the prcload torquc’

When the tool is applied to .a

in the bar. At this point the torsion bar acqunres
additional {wist when the internal hammey in:
the tool strikes and- unwinds between hainmer™”

;QLQE_S,_Thls__Jebo undi ng—actiorr —trips” "a‘
mechanism that shuts off the air and stops the

tool. . "

~ 't.._‘_‘:' N

MICROMETER

It is important that a person who is working

with machinery or in a machine shop thoroughly

understand the mechanical principlés,
construction, use, and care of the micrometer.

_ Figure 2-9 shows an outside micrometer caliper -

with -the - various —parts clearly - indicated.

measurement is usually expressed or writtenasa ,

decimal; so yeu must know the method of

r

» controlled nutrunner consists of an
* air motor f“tted with a torque limiting device. A

wrench’

depth of holes.or-recesses——— : :
3 2 -Q v - . v

5 ’SELECTING THE

less. A 2-inch micrometer *has a rangg

¢

'SPINDLE THIMBLE

ANVIL SLEEVE ~RATCHETSTOP

: 4.20.1A -

Flgure 2. 9 ~Nomenclature of an outside
- mncrometer callper ¢

“TYPES ; o

oyt

There are three types of micrometers that.

"are most commonly used throughout .he Navy:

the “oiitside micrometer caliper (including the
screw thread micrometer), the insidé

. micrometer, and the depth micrometer. (Sec fig.
*2-10.) The outside micrometer
jeasyring outside dimensions,

is used for
such as the
diameter of a piece of round stock.- The screw
thredd micrometer ‘is used to determine the -
pitch diameter of screws. The inside micrometer
is used for measuring inside dimensions, as for

. example, the inside diameter of a tube or hole,

the bore .of a“cylinder, or the width of a recess.
- The depth micrometer is uséd for measuring the

RIS s
.

PROPER MICROMETER®:\

The types of mlcromqters commonly uscd/——’f
yement possible

are made softh‘
between the spmdle and the anvnl is’1 inch. This
movement is called the “‘range.’
micrometers, h(fwever are available in a wide
varlety of sizes, from I inch up to as large as 24
-inches. 'The range of a 1-inch 'micrometer is from
0 to | inch; in other wo
work-where the part to be measured is ] .inch or
from 1
inch to 2 inches, and will measure only work
between 1 and 2 inches thick: a 6-inch
micrometer has a range from 5 to 6 inches, and

* The frdmes of . -

-

- it can-be-usedon .
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RATCHET STOP

; e DEPTH MICROMETER AND EXTENSION RODS'
. INSIOE MICROMETER AND EXTENSION RODS o ' ‘ .

Py

e T az0a8
" Figure 2-10.—Common tyges of micrometers. ‘ : - -

- ) . . 4 ) ' ' - 3
will measure only work between 5 and 6 inches - o :
thick. ‘It ic- necessary, therefore, that the ' X T
mechanic in selecting a micrometer first find the ;E'E"EBVLEE sscc:tee\"
approximate size of the work to the ncarest . 5007
inch,.and then select a micrometer that will fit 080
it. For example, to find thg exact diameter of a i 0 .000 . 050
piece of round stock; use a rule and find the i 55 .5'00J
approximate diarfeter of the stock. If it is found R = o
- to be approximately 3 1/4 inches, a micrometer, ‘: : ' B
with a 3- to 4-inch range would be required-to——— - 012 3 4(5
measure="the- éxact—idimﬁté’r‘.’Similarly, with :& NI T m T
“inside and depth micrometers, rods of suitable: R
lengths must be fitfed into the tool to get the
approximate dimension within an inch, after_ . ===
which the exact measurcment is ready by . 025 —» :
turning the thimble. The size of a micrometer - 050 -» L . -
indicates the size of the largest’ work it will - 7y uf- =005

. measure.————" " SR v S
. A - 001 .
 READING A MICROMETER CALIPER | le— 550 *
The sleeye and thimble -scales of the - 29.266D
micrometer- caliper have been enlarged in figure . - Figure'2-11.—Sleeve and thimble scales of
_2-11, To understand these scales, you need to 33" a micrometer (enilarged).
o . ) . a

28 o ‘
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- revolution, the =spindle advances or

know that the threaded scction on the spindle,
which revolves, has 40 threads per inch.
Therefore, every time the thimble completes a

e

1/49;,‘{9;'9—2‘_5” ,,—-’——Jl

Notice that the horizontal line on the sleeve
is divided into 40 equal parts per inch. Every

.tourth graduation.is numbered 1, 2, 3, 4, etc.,

representing 0.100”, 0.200”, ctc, When you tumn
the thimble so that its edge is over the first

spindle has_opened. 0.025*. If- yome
spindle to the second mark, it has moved 0.025”
plus 0.025”" or 0.050”. You use the scale on the

thimble to complete your reading when the edge-
of the. thimble stops between gradudted.lines..

This scale is divided into 25 equal parts, each
part representing 1/25 of a.turn. And 1/25 of
0.025” is. 0.001”.- As you can see, every fifth
line on the thimble scale is marked 5, 10, 15,
etc. The thimble scale, therefore, permits you ‘o
-take very accurate readings te the thousardths

of an inch, and, since you can estimate betw=en

2

29
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-
Figure 2-12.—Read a micrometer caliper. '
: : ‘

i

the divisions on the ;himble scale, fairly accurate
readings to the ten.thousandth of an inch__are

possible. o

_recedes—— "

The closeup in -figure 2-12 will help you
understand how to take a complete micrometer
reading. Count the units on the thimble scale
and add them to the reading on the sleeve scale,

e R
.

The reading in the figure shows a sleeve reading .- -

of 0.250” (the thimble having stopped slightly
more! than halfway between 2 and-3 on—the

_sleeve line past the ““0” on the thimble scale, the _sleeve)=with—the 10th linc_on the thimble scale
“coinciding “with the horizontal sleeve line.

Number 10 on this scale means that the spindle

has moved away from the-anvil an additional 10 -
x 0.001” or 0.010”. Add this amount to the

0.250" sleeve: reading, and the total distance is
0.260”, . ' o

. of the micrometer- settings in
-« that you can be sure of yourself
. . .-i begin to use this tool on the job. The

" somrect readings are given following the figure__so

that you can check yourself. .

34 -

<«



/" AVIATION SUPPORT EQUIPMENT TECHNICIAN M 3 & 2

LT : ' calculation A. To read it to FOUR decimal
T S 8 T places, estimate the number of tenths of the
distance between thimble-scale graduations.the
horizontal line has fallen. Each tenth of this .
distance equals one ten-tHousandth (0.0001),of -
an inch. Add the ten-thousandths to the reading

, as shown in calculation B of figure 2-14.

READING' A VERNIER _
MICROMETER CALIPER

Many: times you will be required to work to -
exceptionally precise. dimensions. Under these
conditions it is better to use a micrometer that is
accurate to ten-thousandths of an inch. This
degree of accuracy is obtained by the addition *
_of a vernier scale. This scale, shown in figure
2-15, furnishes the fine readings between the

Answers for checking— . lines on.the thimble rather than making you
1. = 0.327 6. = 0336 . estimate. The 10 spaces on the vernier are
‘2. - 0.229 . 7. = 0246 ~ equivalent: to "9 spaces on the thimble.
3. = 0428 - 8. = 0.148 . Therefore, each unit on the '_vemiér scale is pqual
4. = 0.438 ' 9. = 0349 - to 0.0009_” and the differ_ence between the sizes
5. = 0437 _ , . of the units on each scale is 9.0001™. -
’ 4.2 -

When a line on the thimble scale does not
coincide with the horizontal sleeve line, you can_

" Figure 2-13:~Micrometer-reading exercises.

e T T = =2 . ) . . -
-y . A A
012 3 115 p . —10
- TT= ] -
) L
L. ; . - ,_.——————’;—‘
N . R g__.fs — ] _ o
e -—fjiggg" B s i M I —
‘ A{015. B ':.'86?)7 | b 6
W l, 3397 - Oillliilllal oz |
N ' : — . .200
' | - o . / —20 | -.o25
L : : . 29.266F : - 022
. Lo L . .200 /. ot
* Figure 2_-14.—Interpolat|ng